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- Organic Research at the USDA,
Agricultural Research Service
Is Taking Root
Carolee T. Bull

ABSTRACT. The U.S. Department of Agriculture/Agricultural Re-
search Service (USDA/ARS) began to coordinate its effort in organic
agricultural research in 2000 by initiating a survey to determine the

Carolee T. Bull (E-mail: cbull@pw.ars.usda.gov) is affiliated with the USDA/ARS,
Crop Improvement and Protection Research Station, 1636 East Alisal Street, Salinas,
CA 93905. ‘

The author would like to thank Drs. Rebecca Grube and Erin Rosskopf, and
Ms. Polly Goldman for significant conversations about organic agricultural research
related to this paper. She would also like to thank Dr. Mike Jawson for his support for
the 2000 survey and organic agricultural research in the USDA/ARS. Personal thanks
are expressed to the outstanding scientists of the USDA/ARS who took the time to talk
to the author about their work.

Mention of a trademark, vendor, or proprietary product does not constitute a guaran-
tee or warranty of the product by the USDA and does not imply its approval to the
exclusion of other products that may also be suitable. The article was prepared by a
USDA employee as part of her official duties. Copyright protection under U.S. copyright
law is not available for such works, and there is no copyright to transfer. The fact that the
private publication in which the article appears is itself copyrighted does not affect the
material that is a work product of the U.S. Government, which can be freely reproduced
by the public. :

Journal of Vegetable Science, Vol. 12(4) 2006
Available online at http://jvs.haworthpress.com
do0i:10.1300/J484v12n04_02 5




6 JOURNAL OF VEGETABLE SCIENCE

nature and extent of organic research being conducted by agency scien-
tists. The survey revealed that approximately 9% of scientists within the
agency were interested in organic agriculture but that less than 4% had
actually participated in research in certified or certifiable organic produc-
tion systems. With few exceptions, scientists conducted research on work-
ing or transitioning organic farms. Regardless of whether the research
was conducted on farm or on research-station-managed land, farmer par-
ticipation varied greatly. The USDA/ARS is in the process of coordinating
the national organic research effort and has invited organic growers and
other professionals to participate in the planning process in order to en-
sure that organic research at the agency continues to be rooted in its in-
teractions with organic stakeholders. doi:10.1300/5484v12n04_02 [Article
copies available for a fee from The Haworth Document Delivery Service:

1-800-HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website:

<http:/f'www.HaworthPress.com>. ]
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INTRODUCTION

Over the past 10 years or more, there has been an increased demand
for organic products by consumers that has, in turn, increased organic
production and processing pressures. Organic agriculture remains the
fastest growing sector of the agricultural economy in the United States
and worldwide (Dimitri and Green, 2002; OECD, 2002). This sector is
estimated to be worth approximately U.S. $26 billion (OECD, 2002).
Although it accounts for between 2 and 10% of agricultural production
in developed countries, the growth of this sector has ranged from 15
to 30% annually for the last 10 years. In the United States, growth
has paralleled that of other developed nations with the annual growth in
retail sales topping 20% or more (Dimitri and Green, 2002). Before the
1990s, almost all organic products were sold at specialty food stores,
but now approximately 44% of organic sales are made in conventional
food markets (Dimitri and Oberholtzer, 2006). In step with retail sales,
organic crop and pasture acreage increased 1.7- and 1.5-fold to 1.45
million acres (587,250 ha) and 745,000 acres (301 725 ha), respectively
between 1997 and 2003. This rapid growth in demand has produced
tensions in organic production as well as in markets.

The growth in organic production has necessitated an equivalent growth
in organic agricultural research, and research institutions have begun to
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respond. A rise in scholarly publications presenting research in organic
agriculture is one piece of evidence that organic agriculture has become
a fruitful area of research for scientists (Bull, 2006). New and increased
funding as well as strong administrative support in research institutions
has spurred this growth. Over the past 10 years Federal and State re-
search institutions have joined the non-governmental organizations and
organic producers (the primary innovators in organic agriculture and
driving force in organic agricultural research) in a commitment to in-
vestigate research problems of importance to this sector of the agricul-
tural economy (Sooby, 2001, 2003).

THE ARS ORGANIC RESEARCH PORTFOLIO

Research and dissemination of information in organic agriculture at
the federal level falls within the mission of several agencies within the
USDA. Many programs and agencies have had significant impacts on or-
ganic agricultural research and education and have played vital roles in
elevating the needs of organic stakeholders to a higher priority within the
USDA. A review of the activities on organic agriculture within various
programs in the USDA was previously published by Dimitri and Greene
(2002). Current ambitious work by these agencies should have a signifi-
cant impact on our understanding of the U.S. organic industry at all levels.

. In this article the focus is on the Agricultural Research Service
(ARS), “the U.S. Department of Agriculture’s chief scientific research
agency” (Anonymous, 2006). The vision of this agency is “to lead
America towards a better future through agricultural research and infor-
mation.” The ARS has 2,100 scientists working on approximately 1,200
research projects. The research projects are coordinated through 22
National Programs and these are currently organized in four themes:
(1) Nutrition, Food Safety/Quality; (2) Animal Production and Protec-
tion; (3) Natural Resources and Sustainable Agricultural Systems; and
(4) Crop Production and Protection. The areas of expertise needed for
organic research fall into each of the four national program areas and
one or more organic research projects are administratively aligned to
most of the national programs. For example, as part of National Program-
308 several scientists are working to improve organic systems as poten-
tial alternatives to methyl bromide, a soil fumigant whose complete ban
is imminent. National Program-207 (Integrated Agricultural Systems)
has provided central coordination for organic research in all ARS
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national programs over the past eight years, although NP207 is not
strictly limited to organic research.

The history of the bumpy relationship between the USDA and the
organic industry are presented elsewhere (Bull, 2006; Jawson and Bull,
2002; Duram and Larson, 2001; Lipson, 1997; Paar, 2003; USDA,
1980). Official interest by the USDA in organic agriculture was signif-
icant in the late 1970s. A collaboration among employees of several
federal and state agencies resulted in the “Report and Recommenda-
tions on Organic Farming” by the USDA Study Team on Organic Farm-
ing (USDA, 1980). The report indicated that at the time of the study
only 1% of the ARS budget represented research in sustainable agricul-
ture.: Although this report was widely acclaimed as an authoritative
treatise on organic agriculture, soon after its publication, organic agri-
culture was removed from the official USDA program.

After organic research was dropped from the official USDA/ARS
agenda, organic research became difficult to find or conduct, although
some ARS researchers continued to work quietly in this area. Again in
the late 1990s, pressure was placed on the ARS as well as other agencies
in the USDA to increase their service to organic stakeholders. Since
Lipson’s (1997) watershed publication, “Searching for the O-Word,”
showed that less than one-tenth of one percent of the USDA’s research

portfolio consisted of “strong organic projects,” ARS has added a num-

ber of orgamc research projects. However, no documentation system
was put in place to track the explicit orgamc nature of ARS research
programs, and by 2000 there was again no clear understanding of the
USDA/ARS organic research portfolio. As a result, a new.analysis was
initiated, surveying the level of interest and-participation in organic ag-
ricultural research by USDA/ARS scientists. Some details of the survey
methods have been reported previously (Bull, 2006).

Approximately 9% of USDA/ARS scientists responded to the survey
and indicated that they were interested in organic agriculture research,
although many had not yet worked in organic systems.-Of the 192 re-.
spondents, 88 respondents (4% of all USDA/ARS scientists) said that
they were working in, or had worked in, organic systems that were certi-
fied or certifiable. Only 4 of the 88 scientists stated that 100% of their
research was directly applicable to organic agriculture.

Since 2002, the number and size of organic research projects and
the ranks of associated ARS scientists have grown. Some program has
developed as the result of acquiring competitive funding and in other
cases new programs have been added to specifically address organic

agricultural needs. For example, ARS scientist Dr. Mark Mazzola, of -
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the Tree Fruit Research Center in Wenatchee, Washington, as part of
a competitive proposal process, received USDA/CSREES (Cooperative
State Research and Education and Extension Service) funding in 2004
in support of his project: Use of Resident Biological Resources for the
Management of Replant Disease in Organic Tree Fruit Production Sys-
tems. Initial work on this project was funded by ARS, but USDA/
CSREES provided funds to significantly expand the work. Addition-
ally, the project “Grain Production and Use on Organic Dairy Farms in
Maine and Vermont” at the Orono, Maine station was initiated in 2006.
This particular project is significant since at the time of the survey, less
than 2% of the scientists interested in organic agriculture worked in ani-
mal systems. The overall increase in interest by ARS scientists is
promising cornsidering the significant obstacles described by the re-
searchers in the survey (Bull, 2006). Presented here are findings related
to the obstacles and benefits of different strategies researchers used for
conducting organic research.

ORGANIC AGRICULTURAL RESEARCH
IS ROOTED IN GROWER EXPERIENCES

Organic agriculture research strives to provide information of direct
value to growers or other stakeholders to provide organic products
of high value to consumers. Although it wasn’t always clear, most re-
searchers now understand the need for organic agriculture research to
be conducted in an explicitly organic setting (Lipson, 1997; Sooby,
2001, 2003; Yandoc et al., 2004). Additionally, it is clear to most re-
searchers and stakeholders that strong grower participation in projects
is a keystone to relevant organic research because organic growers are
the primary innovators of organic agriculture (Lipson, 1997; Sooby,
2001, 2003; Yandoc et al., 2004). Although many other factors must
be considered for designing effective organic agricultural research pro-
grams, grower participation, and availability of organic land for re-
search are two of the first considerations researchers face in designing
their programs. Therefore, these factors are of direct consequence to the
expansion of USDA/ARS organic research projects.

Of the 88 ARS scientists who have conducted organic research in ex-
plicitly organic settings, all reported that they have worked directly with
organic growers. ARS scientists conducted their projects on research
stations or on grower land. However, the location of the research project
did not appear to influence the extent of grower involvement. Different
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projects required different levels of grower involvement. Many combi-
nations of research strategies are needed for successful organic research
(Lockeretz, 2002), and individual researchers from the USDA/ARS
have chosen those strategies that made the most sense for their projects.

ORGANIC RESEARCH AT GOVERNMEN T-MANAGED
FACILITIES

For experiments that require specific and time-consuming compari-
sons and treatments that need to be meticulously applied, researchers
may choose to conduct research on land managed by research profes-
sionals rather than on growers’ fields due to the high cost of managing
small plots (Karlen et al., personal communication, 2006; Rzewnicki
et al., 1988) and sometimes conflicting priorities of research and com-
mercial production. However, at the time of the survey, only one
USDA/ARS research station had certified organic research land avail-
able. Dr. Eric Brennan actively manages approximately 22 acres of
certified land for the research project: Cover Cropping Practices to Im-
prove Weed and Fertility Management in Organic Production Systems,
located in the Crop Improvement and Protection Research Unit at
Salinas, CA. Other organic vegetable research programs have land that
is certifiable, but lacks certification for administrative reasons. For ex-
ample, the 11 acres of organically managed ground in the Long-Term
Field Experiment to Evaluate Sustainability of Organic and Conven-
tional Cropping Systems project in Beltsville, MD, is on certifiable, but
not certified, land. Dr. Michel Cavigelli has 11 years of data from this
project and since the 2002 survey, an additional 22 acres (8.9 ha) of
ARS land was certified. Additional strategies include the development
of long-term leases or collaborations (Drs. Dan Chellemi and Erin
Rosskopf, Fort Pierce, FL), or work with non-governmental agencies,
to provide long-term access to certified or certifiable land (the project in
Morris, MN, for example). Other researchers used small plots on
conventional land that were managed according to organic practices.

As part of the 2000 survey, scientists were asked to describe ob-
stacles that significantly hinder research in organic agriculture. ARS
scientists described several obstacles relating directly to projects on
land managed by ARS. One obstacle was the increased cost of organic
programs that needed to interface with conventional programs. Because
conventional farming programs have long been established at these
locations, organic research programs are expected to fit with existing
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programs without changing the functionality or costs of the latter. One
obstacle mentioned repeatedly is that land available for certification
was not always the prime quality land on the research farm and was in
some cases the land that other projects did not want to use. Although
this increases the difficulties the researcher faces when transitioning
the land to organic use, this may be representative of some growers’
strategies for transition. During a survey of strawberry growers for the
Biological Agricultural Systems in Strawberry and Organic Agriculture
Systems in Strawberry project (funded by UC-SAREP), several grow-
ers said they ‘transitioned their worst land to organic because they
did not want to risk returns from their best- quahty land (Bull et al.,
unpublished data).

In addition to land avallablhty, farm equipment use is generally an issue
for researchers initiating organic research on ARS-owned or controlled
land. Available equipment is regularly used by the pre-existing conven-
tional agricultural programs. Organic researchers’ programs usually
bear the cost of cleaning this equipment to remove pesticides and other
substances that are not permitted in organic production. An additional
problem mentioned by organic researchers is potential chemical con-
tamination due to shared irrigation or run-off from adjacent conven-
tional agricultural research fields. In more than one case, this also has
resulted in an increased economic burden solely on the organic research
programs. The result is that independent infrastructure is often devel-

“oped for the organic programs to ensure the integrity of the organic sys-
tem (Watson and Atkinson, 2002).

When research is conducted on ARS land managed by ARS person-
nel, a significant challenge is to ensure that research remains relevant.
Stakeholder involvement in research is one way to accomplish this. In
general, the scientists in the individual ARS programs have worked
hard to develop relationships with organic growers who provide direct
input for experiments conducted at the research stations. However, ac-
cording to the survey, stakeholder involvement in research conducted
on ARS land varied from little involvement to elaborate agreements in
which the grower manages the organic land and works as a partner with
the researchers to conduct the experiments.

In addition to the issue of relevance to local stakeholders, scientists
discussed concerns about transferability of organic practices and know-
ledge from one environment and system to another across the country,
or even from the research farm to commercial farms. They are con-
cerned that their research will not be broadly applicable if conducted
in a regional organic farming system. This is a valid concern, as many
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of the practices involved in successful organic farming are specific
to geography, climate, resident pests, market, etc. Scientists must be
informed about the unique mixes of crops and approaches that growers
use on individual farms, while at the same time conducting research that
meets rigorous scientific criteria and is broadly relevant. The scientists
may find that they have to run an organic farming operation 1n addition
to their research program.

ORGANIC RESEARCH ON GROWER-MANAGED LAND

Most ARS scientists reported that they exclusively were using the
second major strategy, conducting research on commercial organic
farms, in part because ARS has so little organically managed and certi-
fied land. Even those scientists who have access to ARS-managed
organic land frequently work on farm for the benefits that this approach
offers. There are several obvious benefits to conducting research on
farm, many of which have been described previously (Lockeretz, 1987;
Rzewnicki et al., 1988; Vogl et al., 2004; Yandoc et al., 2004). Some
benefits include: Ehmlnatxon of costs to the researchers of development
of certified land, greater potential for organic relevance and a direct
opportunity for technology transfer.

The overwhelming benefit of on-farm research on established organic
farms is that neither the land, nor the grower, will go through a transi-
tion process while the research is being conducted. Transition is often
experienced when new organic programs are developed on ARS lands.
Transitions in grower knowledge and the ecological status of the land
have been implicated in what is known as the “transition effect” (Drink
water et'al., 1995; Martini et al., 2004; Scow et al., 1994). This is a pro-
duction period in which organic farms measurably do not function at the
optimal levels reached by “mature” organic systems (Liebhardt et al.,
1989; Lockeretz et al., 1981; MacRae et al., 1990; Temple et al., 1994;
USDA, 1980). By working with established organic growers on certi-
fied organic farms, researchers can avoid this transition period and the
possibility of associated spurious experimental results.

Experiential science indicates that the researcher is also an actor in the
system that they study (Alrge and Kristensen, 2002; Baars and Wagnaar,
2002). In the case of would be organic researchers or research administra-
tors with conventional training, they may also go through a transition
period. This transition may not only involve the learning of organic pro-
duction methods, but may also involve developing an understanding
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of the social and economic context for organic research (Alrge and
Kristensen, 2002; Dabbert, 2006; DuPuis, 2006; Holling, 1997; Niggli,
2002) and alternative experimental models that include analysis of
complex on-farm systems rather than just factorial designs in small
plots (Drinkwater, 2002; Rzewnicki et al., 1988; Lockeretz, 2002;
Niggli, 2002; Riley and Alexander, 1997). By understanding the nature
of the transition period for researchers and/or administrators for work in
organic systems, we may be able to increase the learning curve so that
researchers are up to speed sooner and help universities to design
courses to train these scientists.

Although it seems self-evident that research conducted on grower
land would have strong grower involvement, in some cases growers
donated certified land, but were not further involved in the research.
Approximately 10% of the ARS scientists working in organic agricul-
tural research were working on growers’ land, but had little additional
input from the growers. At the other extreme, projects were reported for
which growers managed most production aspects with input by re-
searchers, and in some cases took most of the economic risk and were
intimately involved in the research plans. Participatory research has
been emphasized by growers and stakeholders as a principle for ensur-
ing relevancy and technical transfer of organic research (Duram and
Larson, 2001; Gibbon, 2002; Niggli, 2002). Over a quarter of the ARS
researchers working in organic systems reported that their research
involved grower participatory models. The survey clearly indicated that
regardless of whether the research was conducted on farm or on land
managed by a research institution, grower involvement varied greatly.

Some research obstacles were common to research on ARS land and
on-farm locations. For example, issues related to systems research ap-
proaches, administrative support, funding, and how to ensure relevancy
to local, regional, and national organic stakeholders were reported to be
problematic to research located on farm, or at research stations.

Grower cooperators are essential to ARS organic research. Unfortu-
nately, 28% of the obstacles identified by ARS scientists involved issues
with grower cooperators. These obstacles included the inability of some
ARS scientists to find organic growers with whom to work. Mistrust of
researchers, or the previous lack of interest by researchers from main-
stream institutions, may play a role in the apparent lack of organic coop-
erators (Carnes and Karsten, 2003; Lipson, 1998; Sooby, 2001, 2003).
Additionally, the cost of participating in research projects may be more
expensive to organic growers. Additionally, if the research results in in-
creases in pest pressures, there are no quick fixes to alleviate them.
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Also, ARS scientists indicated that in some locations there just were no
local organic growers. Although there may be a dearth of organic growers
in some cropping systems and locations, many organic growers have in-
dicated their willingness to cooperate in scientific research (Walz, 1999).

Another issue discussed was the consistency of growers’ commitment
to research projects. It was understandable to most researchers that
changes in economic imperatives for some growers would result in
changes in their commitment during the course of the research. More
than one scientist experienced the loss of several years of research be-
cause a grower needed to quit experiments before they were completed.
This frustrates scientists because they feel as though they have wasted
the limited time and economic resources allocated to the project. This
problem is not confined to organic producers, and has been experienced
with cooperators who farm conventionally. However, this problem
may be minimized by carefully selecting the appropriate research man-
agement model for each research project. Moreover, including growers
from the beginning of the research planning process as equal partners
may help to alleviate this problem.

ORGANIC RESEARCH AT THE USDA/ARS
WILL LIKELY CONTINUE TO GROW

As part of the 2000 survey, ARS scientists indicated that there was
a lack of support and approval for organic research by USDA/ARS
administrators. That obstacle seems to be on its way to being alleviated.
Since 2002, significant steps have been taken by the ARS administra-
tion to demonstrate support for this area of research. In January 2005,
the first USDA/ARS Workshop on Organic Agriculture was held in
Austin, TX and was attended by 63 scientists. Several significant results
developed out of this meeting, including the drafting of an action
plan that included reestablishing a position at the national level specifi-
cally to coordinate organic agriculture research in the USDA/ARS. It
was thought that a specific position dedicated to management of the or-
ganic research programs crossing all national programs would demon-
strate the intent of the agency to increase organic research and give an
official level of legitimacy to research in this area. The development of
regional organic research centers was another suggestion. Regional
organic research stations could provide organic land and know how.

In October 2006, ARS scientists again met with organic stakeholders
at the National Program-216 workshop. Further interactions between
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researchers and mdustry are likely outcomes, since input from organic
stakeholders is the main emphasis of this meeting. Organic stakeholder
involvement continues to be essential to maintain the mtegrlty of con-
sumer’s demand and to maintainproject relevance as organic agricultural
research continues to expand in the ARS.
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